A soluble enzyme catalyzing the transfer of the glucose moiety from UDP-glucose to the nitrogen atom of nicotinic acid was detected in protein preparations from heterotrophic cell suspension cultures of parsley (Petroselinum hortense Hoffm.). Enzyme activity was enriched 22-fold by ammonium sulfate precipitation, gel filtration and ion exchange chromatography. The UDP-glucose : nicotinic acid-N-glucosyltransferase showed a pH-optimum at pH 7.8-8.2 and a temperature optimum at 30 °C. The apparent K M values were determined to be 170 ^M for nicotinic acid and 1.2 mM for the cosubstrate. The native enzyme had a molecular mass of about 46 kDa. The glucosyltransferase reaction was shown to be reversible. The transfer of the glucose molecule from nicotinic acid-N-glucoside to uridinediphosphate yielding uridinediphosphoglucose and nicotinic acid could be demonstrated indicating that nicotinic acid-N-glucoside has a high group-transfer potential.
Introduction
Nicotinic acid can be regarded as an important connecting link between primary and secondary metabolism in higher plants. Being a constituent of the pyridine nucleotide cycle, nicotinate is a precursor as well as a degradation product of the pyridine nucleotide coenzymes NAD and NADP which play a decisive role in oxidation-reduction reactions [1] . Nicotinic acid also functions as a building moiety for pyridine alkaloids [2] , Finally, plant cells are able to completely degrade nicotinic acid [3] or to form conjugates [4] [5] [6] , Conjugation reactions play a pivotal role in plant metabolism as they allow vacuolar storage, detoxification and metabolic regulation of primary and secondary constituents in plant cells [7, 8] , Glucose is one of the most important conjugation moieties [7] , In suspension-cultured parsley cells (Petroselinum hortense) the rapid conversion of exogenously applied and endogenously synthesized nicotinic acid to the N-glucosyl conjugate has been observed [9, 10] . This reaction when measured in cell suspension cul-
Abbreviation:
EDTA, ethylenediamine tetraacetic acid. 
Protein determination
Protein concentrations were determined according to Bradford [15] with bovine serum albumin as reference.
Enzyme purification
The cell cultures were separated from the growth medium by filtration and homogenized in a chilled mortar with buffer A (1 ml/g fr. wt.) and quartz sand. and 100 pi protein preparation. After incubation for 10-30 min at 30 °C the reaction was stopped by adding 2 ml of 1M Na 2 C0 3 . The product of the enzymatic reaction was determined photometrically at 400 nm.
Product identification
The identity of the enzymatically formed glucoside was verified using thin layer chromatography on silica gel plates (20x20 cm, Si GF 254 , MERCK, Darmstadt, F.R.G.) with synthetic nicotinic acid-N-glucoside [9] as reference. Chromatographic solvents were acetone : water (7:3), rc-butanol : acetic acid: water (6:3:1), chloroform : methanol (4:1) and methylethylketone : methanol : formic acid:water (11:6:1:2). In addition, the product of the enzymic reaction was subjected to high performance liquid chromatography, and its retention time was compared with that of authentic nicotinic acid-N-glucoside. 
High performance liquid chromatography

Determination of molecular mass
The molecular mass of the native enzyme was determined by gel filtration according to Andrews [ 
Enzymatic synthesis of 14 C-labelled nicotinic acid-Nglucoside
Reversibility of the nicotinic acid-N-glucosyltransferase reaction
Results
Enzyme reaction
Enzyme activity for the conversion of nicotinic acid to the N-glucosyl conjugate (Fig. 1) 
Enzyme purification
The results of the purification procedure are depicted in Table I (Table II) .
Kinetic properties
The purification procedure described in Table I yielded an about 22-fold enriched preparation of nicotinic acid-N-glucosyltransferase which was used for kinetic studies of the enzyme. 
Stability of the enzyme and inhibitory effects
Substrate specificity
The nicotinic acid-N-glucosyltransferase exhibited a remarkable specificity for nicotinic acid. A substantial number of other pyridine derivatives were also tested (Table II) 
Reversibility of the glucosyltransf erase reaction
